Aspirin selectively augmented N-methyl-D-aspartate types of glutamate responses in cultured spiral ganglion neurons of mice.
Aspirin is commonly used to study tinnitus in animal models because of its ability to induce tinnitus in human subjects. However, the mechanism by which aspirin affects auditory function remains unclear. To investigate the effect of aspirin on the cochlear neurotransmission, we studied its interactions with major types of membrane channels and receptors regulating the excitability of cultured type I spiral ganglion (SG) neurons. Results showed that aspirin had little effect on voltage-gated sodium and potassium currents of SG neurons. In contrast, it selectively potentiated the N-methyl-D-aspartate (NMDA) subtype of the glutamate responses in SG neurons while showing little effect on the alpha-amino-3-hydroxy-5-methylisozazole-4-propionic acid and kainate types of glutamate responses. The aspirin-induced current in the presence of NMDA increased in a dose-dependent manner with a half maximal concentration of 2.2 mM, and it was blocked by NMDA receptor antagonist 2-amino-5-phosphonopentanoic acid or Mg(2+). These in vitro results suggested that aspirin could interfere with the glutamatergic neurotransmission in the cochlea by selectively amplifying NMDA-mediated responses.